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SITE MANAGEMENT PLAN

Site Background

The purpose of this Work Plan is to carry out a near-surface soils investigation
on properties south of West Lake Street, east of Taft Avenue, west of Monitor
Avenue and north of Minnehaha Creek (Figure 1). This investigation will be
carried out in accordance with Section 11.1 of the CD-RAP. The goal of this
soil investigation is to determine the areal extent of subsurface contamination
south of the site that can be attributed to the activities of Reilly Tar &
Chemical Corporation ("Reilly").

The area shown of Figure 1 constitutes approximately 300 acres of
commercial-industrial property in St. Louis Park. Generally, the land slopes
north to south toward Minnehaha Creek and contains numerous commercial and
industrial building structures, parking lots, and streets. Most of the
development that occurred in this area originated in the late 1940s and 1950s.
Gordon Sash & Door Company and Cardinal Glass Company were a singular business
during the 1960s. A division of these two businesses occurred in the early
1970s. Later, during 1979 and 1980, land was acquired and Louisiana Avenue was
constructed between the two properties. Methodist Hospital occupies the largest
land holding in the area of any of the properties. Established in 1948, the
hospital corporation controls approximately 140 acres of property within the
study area. Currently, four new land development operations are proceeding in
the study area: : '

1)  COSTCO is.constructing a 10 acre commercial facility including building and
parking lot in the open land area south of Carddinal Glass Company and east
of Louisiana Avenue. _

2) Mini-storage warehouses are proposed for approximately five acres of
property south of Gordon Sash & Door Company west of Louisiana Avenue.

3) The City of St. Louis Park is proposing to enlarge the 1ined water storage
pond south of West Lake Street and east of Taft Avenue next to the Flame
Industries' properties. The new ponding area will project to the north from
the current pond area and occupy an additional four acres of property.

4) Cardinal Glass Company has expahded its operations. Located south of West
Lake Street and east of Louisiana Avenue, approximately 50% more warehouse
space .has been added to the original structure.

These projects are significant in that approximately 20 acres or more of open
land will soon be covered with impermeable materials.
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Site Hydrogeology

Numerous soil borings have been made in the site area for various purposes. The
logs for many of these borings are contained in Appendix A. These boring logs
indicate the drift is a complex arrangement of till, sand and gravel, clay and
silt, and organic soils such as peat and muck. Figure 2, presents a

generalized stratigraphic column of the glacial soils expected to be encoutered
during drilling at the site. The uppermost bedrock unit is the Platteville
Formaticn, exept in areas where bedrock valleys exist into the St. Peter
Sandstone (Figure 3). The depth of bedrock is generally 60 to 70 feet

except in the bedrock valleys where the depth may exceed 100 feet.

Groundwater is generally encountered within five to ten feet of the ground surface
throughout the site. Before much of the site was developed, the site was

largely a peat bog, with many ponds that were surface water expressions of the
groundwater table. Groundwater flow is generally to the east as shown in

Figures 4 and 5.

During the years of operation of the Reilly (Republic Creosote) coal tar
refinery and wood preserving plant in St. Louis Park, site drainage was in a
southward direction. Contaminants originating from drips, leaks, and spills at
the Reilly Site were carried with the overland drainage and entered the wetland
area south of Walker Street and north of West Lake Street. From these wetland
areas, much of the runoff percolated into the substrata causing subsurface
contamination. Some of the surface drainage continued through the wetland area
to the south to the study area.

Nature of the Problem

Pravious information gathered for evaluation of soils in the area is summarized
in Figure 6 and more completely contained in Appendix A. Most of the soil
boring projects were done for engireering evaluations of soil conditions; few
ccmmented on the occurrences of contamination in the soil samples. However,
there were visual and olfactory observations made to the extent that the absence
of or presence of contamination can be estimated. Other soil boring projects
were done specifically for environmental investigations. Barr Engineering
Company looked for and found no evidence of contamination in their boring number
6 in this area (see Figure 6 ). . Additionally, six borings were taken in 1979
along the present route of Louisiana Avenue to ascertain if soil contamination -
was present. Analysis of phenolics and benzene extractables were made of 42
soil samples at the time. All six borings were qualitatively described as-
contaminated and/or contained elevated concentrations of phenolics and/or
benzene extractables.

Boundaries

The site map enclosed with this work plan (Exhibit A) delineates the properties
included in the study area. Based on Section 11.1 of the CD-RAP the site
boundaries have been set based on property lines following the area bounded by
Lake Street on the north; Monitor Street and an imaginery straight-line
extension of Monitor Street to Methodist Hospital on the east:; Minnehaha Creek
on the south; and Taft Avenue and an imaginary straight-line extension of Taft
Avenue to Minnehaha Creek on the west (Figure 1).

-7-
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Thickness, morphology and position of geologic units are based on boring information. This column represents a
variety of conditions that may ba encountered beneath the site: it may not depict all possible conditions.
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Soil Sampling Plan

This Work Plan specifies the location and design of the soil borings and conduct
of the soil sampling procedure. Exhibit A shows the proposed location of 15
soil borings, which shall be drilled to a depth specified by the City's
representative based upon field observations and the depth parameters stated in
CD-RAP. Insofar as the CD-RAP requires at least 15, but no more than 25, soil
borings be drilled, the City has chosen to utilize information generated from
the drilling of the 15 borings to develop a pattern of contamination which can
be confirmed or clarified by the drilling of an additional 10 borings. The
USEPA and MPCA shall have final approval over soil boring locations after
consideration of the City's recommendations. The Agencies have acknowledged the
need to quickly approve any additional borings that may be recommended while the
drilling equipment is on site.

Drilling activities must be completed within 90 days of receipt of approval of
this Plan, however, in the event the Agencies and Reilly and the City agree it
is in the best interests of the parties to undertake the work during weather
conditions which permit the effective use of the sense of smell, an amended
completion schedule shall be established.

The CD-RAP requires soil borings be drilled to a depth of at least 35 feet, but
no deeper than the top of the Platteville Formation. Soil boring logs will be
recorded for each soil boring and a portable organic vapor detector/analyzer
will be used to supplement qualitative descriptions of soil samples. All
readings from the device will be recorded on the boring logs. -

The CD-RAP further requires that at least 15, but no more than 45, soil cores be
selected for analysis of benzene extractables and/or phenolics based upon visual
and/or olfactory evidence of contamination. Although numerous samples will be
retrieved in duplicate for the purpose of confirming soil description, the
City's representative shall be responsible for designating the 15 to 45 samples
to be analyzed pursuant to the requirements of the CD-RAP., The duplicate
samples will be evaluated in an environmentally controlled (heated and vented)
area by the logging geologist for the presence of odors related to coal
tar/creosote materials.

An important consideration pertaining to this soil investigation is the
definition of contamination. Although the CD-RAP defines surface and
groundwater quality criteria for PAH and phenolics, no such criteria are
specified for phenolics or benzene extractables in soil. With the objective
being to locate areas where a release of hazardous substances resulting from
Reilly's former operation is occurring or has occurred it is critical to relate
the data being generated in this study to such a determination.

The CD-RAP defines Contamination as "PAH and Phenolics resulting from activites
of Reilly at the (former coal tar refinery and wood treating) Site when found in
the groundwater or the soil." The first criterion that will be used to define
contamination is visual observation. This qualitative criteria is appropriate
‘because the type of contaminants associated with Reilly's activities often
produce a dark stain or discoloration of the soil. The presence of odors and
organic vapors detected with the organic vapor detector/analyzer will supplement
the visual descriptions of contamination.

-13-



The second criterion for determining the presence of contaminated soils will be
based on the benzene extractables and phenolics data being generated in this
investigation. Two factors must be considered: First, the analysis for benzene
extractables must be considered an appropriate indicator of PAH originating from
Reilly's activities, This is agreed to be an appropriate analytical method
because it now appears in the negotiated CD-RAP settlement. Second, it must be
recognized that the analytical methods that will be utilized for this
investigation will detect all benzene extractables and phenolics in the samples,
including some that did not result from Reilly's activities. The issue of
background concentrations of benzene extractables and phenolics has been
examined in detail in a previous study (ERT, 1983). That study contained the
following discussion:

A sample of soil is deemed contaminated if it contains concentrations of
indicator compounds that exceed background concentrations typical for the
type of soil from which the sample was taken. It is important to emphasize
that all types of soil in the site area contain some background
concentration of phenolics and benzene extractable hydrocarbons (see tables
1 and 2). These background concentrations originate from anthropogenic as
well as natural sources. The anthropogenic sources result from off-site
activities that were not in any manner related to the former manufacturing
operations of Reilly Tar & Chemical Corporation, and they also
proportionately result from former Reilly Tar & Chemical Corporation
manufacturing operations. For example, anthropogenic sources of benzene
extractable hydrocarbon background concentration can result from

combustion products of fossil fuels, spills of fossil fuels and bituminous
concrete pavement. The steady manufacture, use and disposal of various
common commerical products, especially in industrial/commercial areas,
result in at least low Tevel accumulations of chemicals that exceed naturally
.occurring background concentrations. This increase represents the
anthropogenic contribution to background concentrations.

There are only two background soil samples taken from near the site area
that have been analyzed for benzene extractable hydrocarbons. A benzene
extractable hydrocarbon concentration of 22,300 milligrams per kilogram was
obtained from a sample described as peat that was taken in March, 1978 by
Soil Exploration Company near the Westwood Townhouses which are located two
miles northwest of the site, The other sample was described as "sandy
soil", and it produced a benzene extractable hydrocarbon concentration of
200 milligrams per kilogram. The "sandy soil" location is given by Soil
Exploration Company as "Roseville Soil" and the collection date was
November, 1978.

In 1ight of the lack of definitive background data, estimates of background
concentrations were formulated. These estimates were based upon comparing
quantitive measurements of phenolics and benzene extractable hydrocarbons
to qualitative descriptions of contamination in the soil samples for each
soil type. Table B3-1 is a summary of the data base used in this
evaluation, and Table B3-2 presents the estimated background levels.

-13-



Dependence upon the qualitative descrptions of certain soil samples as
being visibly contaminated introduces an unknown and unavoidable level of
subjectivity in this analysis. The data in Tables 1 and 2 are considered
sufficient, however, for identifying approximate background concentrations
for the various soil types. For example, a benzene extractable hydrocarbon
concentration ~f 20,000 milligrams per kilogram is a typical background
concentration for the peat underlying the Site, but it would indicate
distinct contamination of the glacio-lacustrine clay which has a benzene
extractable hydrocarbon, background concentration of 1000 milligrams per
kilogram.

For this study, background levels of benzene extractable hydrocarbons will be
detemined by testing a maximum of 10 samples classified by the sense of smell as
"clean". These <amples will be tested in the laboratory to further determine
benzene extractable hydrocarbon levels and classified as ostensibly
uncontaminated soils. Of these samples, several should be composed of peat,
with a less number of till, lacustrine and glaciofluvial sediments.

If a sample of soil has appreciable discoloration or smells of creosote, it will
be defined as contaminated for the purposes of this investigation. Instrument
readings of the portable organic vapor detector and BEH data are for
confirmation and indicators of relative contamination.

Notices in Deed

Upon completion of the soil boring and testing program, the City shall
coordinate an effort to notify the Parties to the CD-RAP owning property in the
study area of the soils investigation. Parties owning property in the study
area on which a release of hazardous substances resulting from operations at the
Site has occurred or is occurring based on earlier limits identified in the
report shall file an affidavit with the Recorder of Deeds of Hennepin County
which complies with Minnesota Status 1158.16, Subdivision 2 (1984), The City
will facilitate this work effort. Also, within 180 days of completing the soil.
boring program the City will submit a 1ist of owners and locations of other
properties on or under which a release has occurred or is continuing to occur.

Drilling Procedures

A 1icensed water well contractor or geotechnical engineering firm with a
1icensed monitor well engineer will be hired for all drilling activities
associated with this investigation. The contractor will follow the Minnesota
Water Well Construction Code.

A1l field equipment and sampling tools will be steam cleaned prior to the
mobilization to the site and between each borehole. Al1 boreholes will be
drilled using either truck mounted or all-terrain vehicle mounted auger/rotary
type drill rigs utilizing continuous hollow stem flight auger casing in the
upper levels of the borehole. Soil samples will be collected in accordance with
the sample collection and preservation procedures to be discussed in a later
section. The geologist on the drill team will take possession of all soil
samples for preparation immediately upon retrieval from the borehole.

-15-
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TABLE 1 _
DATA BASE SUMMARY FOR SOIL QUALITY EVALUATION (ERT, 1983)

Claclo-Lacustrine
Avtificial Fil1 Bog Deposit Deposit . Middie Drife Lower Drift
Totsl No, Visibly Total No. Visibly Total - No. Vielbty Total No. Vieibly Totel No. Vieidly

Date lanzcu) o _;ll_o_._(” : Contn-.(”_ Wo. Contam, No, Conten, No, Contsa. No, Contem.
P<0.2 - - - - - - ? - 1 -
0.2<P<0. 3 1 - 1 - 1 - 2 - 14 -
0,5<P<1.0 2 1 & 2 71 - 16 1 14 -
1.0<P<2.0 1 - 1 - 5 ? 8 1 - -
2.0<P<3.0 3 3 2 - - - 8 3 6 -
5.0<<10,0 1 1 1 - 3 3 4 3 1 -
10,0<P<20.0 1 t 1 - b | 2 1 1 - -
20,0<P<50.0 1 1 s 4 - - - - - -
P>50 - - 6 5 - - - - - -
B<50 - - - - - - S - 1 -
50<B<100 - - - - 2 - 15 - 19 -
' 100<B<200 - - - - 3 1 17 1 22 -
200<8<500 ) - - - 1 - 12 - - -
500<B<1 ,000 1 1 1 - 1 - 1 1 3 -
1,000<8<2,000 1 1 1 1 1 1 3 4 ] -
2,000<8<5,000 t | 3 - 4 1 3 1 - -
$,000<B<10,000 - - 3 1 1 1 1 - - -
10,000<8<15,000 1 1 4 1 ] ? 1 1 - -
15,000<8<20,000 1 , 1 2 ? 1 1 1 1 - -
20,000<B<25,000 - - 3 1 - - - - - -
8>25,000 2 2 6 6 - - - - - -

-
e

“)Datn range ln -ll‘lurann per kilogram for phenolies (P) and benzene extractable hydroclrbonl(h).
(2 )Totnl nunher of ssmples from Barr (1976) and Sai) Exploration Company (1978).
U)Nuuber of asmples dencribed {n Barr (1976) ae visibly contaminated.
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TABLE 2

ESTIMATED BACKGROUND CONCENTRATIONS OF PHENOLICS AND BENZENE EXTRACTABLE HYDROCARBONS (ERT, 1983)

Bsckground l.'ev.el
Hilligrame per Kilogram .

s,

Comments

Fhenol ics

l;nlonc
Extractables Hydrocarbons

Benzene
Extrsctable

Soil Type Fhenol ics Hydrocarbons
rin 1 500 - 1,000
Peat and Organic 10 10,000 - 25,000
Siit (Bog Deposits)
Cley & Si1¢ b] 1,000
(Clacio-Lacustrine
Deponits)
Sand & Cravel 1 -2 1,000
(Gl ecio-Fluvisl
Deposite)
Clay, S{lt, Sand & 1 00
Cravel
(tndi fferentiated

Till and Clacio-
Fluvisl Deposits)

7 of 8 aemples 21 milligrem per
kilogram described ss visihly
contamingted.

2 of 9 eamples <10 aflligrams
per kilogram described aan
contaminated. 9 of 12 samples
>10 milligrame per kilogram
described as contaminated.

2 of 1) somples <5 milligrame per

kilogram eaid to be contam-
inated. S5 of 6 semples

>S5 milligrams per kilogram
eaid to be contemineted.

1 of 44 eemples <1 milligranm per
¥ilogram described as contam~
inated. 7 of 13 samples

>? willigrams per kilogram
described as contaminated.

None called contsminated.

39 of 46 esmples vere
€1.0 milligrem per kilogrem
Maximum value was 7.8 milligrems

per kilogram.

1 of & ssmples <1000 uilligrams per
Vilogram descrihed ae contaminated. Al
6 pamples >1000 mil)ligrame per kilogram
descrihed as contaminated.

2 of 8 ssmples <10,000 willigrame per
kilogram described as contaminated.

Al oix samples >25,000 milligrems per
kilogram contaminated. One background
ssmple at 22,300 milligrams per kilogram.

1 of 7 ssmples lese than 1,000
willigrams per kilogram described a»
contaninsted. 7 of 10 samples
>1,000 milligrame per kilogram seid
to be contsminsted. '

2 of 52 samples €1,000 uilligrams per
kilogrem vaid to be contaminated, 7 of
11 smmples >1,000 aflligrams per k{logram
described s contaminasted,

None called contaminated. 52 of $7
samples were <500 milligrams per kilogram
Maximum value was 1,900 willigrems per
kilogram.

-
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It is anticipated that various soil types will be encountered in the borings.
Individual samples will not be composited for analytical testing. Soil types
from different strata will not be mixed, maintaining the integrity of each
different soil type which may possess its own individual chemical
characteristics. Below the groundwater level, bentonite based drilling fluid
mixed with water will  be introduced to the borehole to maintain the stability of
the borehole sides and prevent the native soils from entering into the casing in
a disturbed manner. Samples of the water used for mixing the drilling fluid and
the drilling fluid additive will be tested for chemical constituents as well.

Below the water table, to prevent the drilling fluid from entering into the
sample, a specific sampling procedure will be followed. This procedure will
involve the complete encapsulation of the entire split-spoon and Tower 6 inches
of drill rod into a thin plastic or latex membrane, sealed above the split-spoon
with a rubber binder. Upon completion of each soil boring, the boring will be
completely grouted by pumping a mixture of cement and bentonite to the bottom of
the borehole using a tremie pipe until undiluted grout is seen at the surface,
in accordance with Minnesota Department of Health Well Construction Code
requirements. Also cuttings will be containerized for later disposal according
to applicable regulations.

Between each boring location, the drilling and sampling tools, as well as the
drill rig, will be steam cleaned at the City Public Works garage 7305 Oxford
Street to minimize the possibility of cross contamination at boring locations.
The wash water and any soil cuttings will be placed in the sanitary sewer or
will be collected in a 55 gallon drum for disposal according to applicable

" regulations whichever is applicable,

Soil Sampling Procedures

. Soil samples, weighing at least 200 grams, will be obtained using the split-
barrel sampling procedure in general conformance with ASTM Specification D-1586-
84. The geologist will classify the samples in acordance with ASTM D-2488-84,
and the soil samples will be placed in 500 ml wide mouth clear glass sample
containers fitted with aluminum foil lined caps, Duplicate samples for chemical .
analysis will be collected at the rate. of one in 20 samples. Duplicate samples
will be collected by splitting the sample longitudinally with a stainless steel
knife, and placing each half in separate sample jars. All samples will be then
stored at 4°C for transportation to the analytical laboratory. Chain of custody
forms will be maintained for all soil samples obtained.

A new pair of disposable latex gloves will be used for each sampling

site. Between sites, and between each use of the split-barrel sampler, sampling
equipment will be steam cleaned and rinsed with acetone, hexane, acetone, and
then deionized water prior to reuse,

-18-



Phenolic and Benzene Extractable Analyses

The level of phenolic material in each soil sample will be measured on a 3 to 5
gram soil sample using the Distillation Chlorogrom Extraction procedure
contained on pages 556 through 560 of Standard Methods for the Examination of
Water and Wastewater, 16th Edition (EPA 420.1). The detection limit of this
phenolic analysis procedure is approximately 0.2 mg/kg (wet weight) when applied
to soil samples. Benzene extractable material will be measured by extracting a
20 gram soil sample with benzene in a Soxhlet extraction apparatus for four
hours and measuring the total weight of material extracted. Except for the use
of benzene as the solvent, the analytical procedure used to measure the
concentration of extractable material is the same as the Soxhlet extraction
procedure given on page 499 of Standard Methods for the Examination of Waste and
Wastewaters, 16th Edition (Park 502D). Extracted material is reported in
milligrams of extracted material per kilogram of sample, (The detection limit
for the benzene extractable analyses if 50 mg/kg - wet weight).

‘To measure the concentration of phenolic material and benzene extractable
mat~rial, a 100 gram sub-sample will be taken from each soil sample and quartered
to obtain a 25 gram sample. Twenty grams of the quartered subsample will be
used in the analysis for benzene extractable material and 3 to 5 grams of the
quartered sub-sample will be used in the analysis for phenolic material. To
obtain the moisture content and, therefore, the dry weight of the soil sample, a
quarter of the sub-sample will be oven dried at 105 degrees centigrade to a
constant weight. To document reproducibility of data for the benzene extractble
and phenolic analyses when the analyses are applied to soil samples from the
study area, duplicate analyses will be conducted on 5 percent of the submitted
samples. . :

Report

A report will be prepared to compare and briefly evaluate the results of the
soil investigation work effort; an analysis of probable surficial flow path(s)
from the site to Minnehaha Creek; and an estimate of the relative hazard of the
contaminated soils remaining. A1l data generated during the investigation will
be reported including, but not limited to, a map of the area investigated, the
location of the boring, boring logs, analytical results, and visual and/or
olfactory observations. Additionally, summary tables and figures will be
prepared to support a discussion of the observed extent and magnitude of
contamination.

-19-



APPENDIX .U



BRAUN REPORT
Project No. 71-53
April 14, 1975



® Lerrrsents PEMNe rrariOn JEST BoRNGS

Q AELCESENTS Dorcrt Corrs /;rsr

SRR

Sl Fanisisfen ]
Lot s Leiad
ENGINEERING TESTING

[-53F  Soun Lo

.
tel

ST Lot/ LA, /fersis .

yo

% ({7/"‘( N
SOZOROSED LD EIANEL AL 11157 fo5 A S S ION




Y

Lv]

QD(

/o
oc. .

O LErRESENTS FEMNETRATION JEST BORNIAS
O LEORESENTS L7 (ONE IESTIOONOMIE l
' '

N

o " oy ) . T
N -53  Sow Lormis for:
I""'\’ /.;—'-1' r—.’ e Drawn: / I _
s Lobud FROEDSED Lowysiama Arer/ 16 EX 50 S /ors S LN
{ ENGINEERING TESTING | ' I Lows Bk, Abr/ |

- R | . e s IR .




LOG OF BORING.

L UNY WU
ENGINEERING TESTING

VemDuECT:  71-53 sorw sormves BORING: ST-1
' Louisiana Avenue Extension LOCATION:
i St. Louis Park, M\ 63' North of Northwest Corner
i of proposed bridge abutment.
DATE: 2/4/75 SCALE; 1"=5'
ASTM Tests or  Notes
Depth | p2437 Description of Moaterials BPF (WL
0 Symboll (ASTM: D24B8) Page 1 of 3
- FILL, SILTY CLAYEY SAND Penetration resistance
glé_ d:.:‘l: g:g\:nc’:oncrete chunks, at the 3' depth is not
" |€rozen to moist, representative due to
‘lhard to soft . 37 the frozen soil conditi
. 2
: PEAT, -
PT Jorganic, .
fibrous, 2.
. F;]:.ack to dark brown,
ist to wet,
(Swamp Deposit) 2
13 2
MUCK,
PT organic, _
ith a trace of sghells, 2
ark olive browm,
ist to wet,
(Swamp Deposit)
2
3
2 Sanple depth-29'-30'
oC = 33.4%
MC = 205.5%
34
: SAND,
SP ith’a trace of gravel, 5
%ray. waterbearing, .
€laclal Outwash)
(Continued on fo'llowing page) S0 A ey

4c

U e e S A, M ATV i ity S— b = .

—y

[




LOG OF BORING

BrADm

ENGINEERING TESTING

' r;ROJ!ECIE 71-53  SOIL BORINGS

Louisiana Avenue Extension

BORING: ST-1 (continued)

LOCATION:

| St. Louis Park, MN
I' DATE: 2/5/75 SCALE: 1"=5'
ASTM . : . Tests or Notes
Elev. |Depth | p2487 Description of Materlals BPF WL .
i 35 | Symbol (ASTM: D2438) Page 2 of 3
' SAND,
- lwith a trace of gravel,
I SP gray.
: waterbearing,
loose,
| (Glacidl Outwash) Iy
A 3
8l \ 5
2l
A9
SILTY SANDY CLAY, 15
EI CL ith some gravel,
gray,
et,
stiff to very stiff,
ol (Glacial Till) |
: ' ' 22
|
58 :
EI - A‘W. R .
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(See Report and Sfcndard Plates for evaluation and' descriptive terminology.)

LOG OF BORING

30 [INVHUIHT "

ENGINEERING TESTING

PROJECT: 71-53 SOIL BORINGS
' Louisiana Avenue Extension
St, Louis Park, Minnesota

QRING: ST-53

LOCATION: 30' South of South~

east bridge corner stake.

DATE: 3/5/75  ISCALE: 1"=5'

1 - - lasmd : : ' Tests or Notes
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(continued on following page.)
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PeDJECT: 71-53 SOIL BORINGS
Louisiana Avenue Extension
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)

BORING:

ST-53 continued

LOCATION: 30" South of South-
east bridge corner stake.

DATE:

3/5/75 SCALE: 1"=5'
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Page 2 of 3
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(continued on following page)
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LOG OF BORING
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'ENGINEERING TESTING

PROJECT: 71-53 SOIL BORINGS . - BORING: ST-53 continued

" Louisiana Avenue Extension
St. ‘Louis Park,.Minnesota

LOCATION:

DATE:

3/5/15 SCALE; 1"=5"

Elev. |Depth
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Page 3 of 3
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LOG OF BORING

M!I

ENGINEERING TESTING

PROJECT: 79-687 SOIL BORINGS AND PIEZOMETER .
INVESTIGATION

Various Locations

St. Louis Park, MN

U.S. Geological Survey

BORING: B-108

LOCATION:
and West of Edgewood

North Side of Oxford

DATE: 1/21 - 1/22/ QQLE' 1” = 4

{ See Report and Standard Plates for evaluation and descriptive terminology.) .

ASTM Tests or Notes
Elev. |Depth [D2487 Description of Materlals BPF WL
. 0 |Symbo} (ASTM: D2488)

'SM_ | (Fill) SILTY SAND, fine to medium-

1 Sheet 1 of 3

EP-SM | (F111) SAND TO SILTY SAND. fine to

: medium-grained, with a trace of ~ Boring advanced by
fine Gravel, brown to dark brown, roller-bit below the

_ moist. 16' depth.
4.5 : -

SP-SM | SAND, SLIGHTLY SILTY, fine to med- Location of boring
ium-grained, brown, moist to wet, determined by U.S.G.S.
medium dense to dense. '

Vi (Outwash) Surface elevation of
SP SAND, fine to medium-grained, wit boring to be deter-
mined by U.S.G.S.
a trace of fine Gravel, brown, wet .
wedium dense to denmse. :;gf Soil Classifications
—o based on drillers log
(O“CYPSh) 10 and visual examination
[ of random frozen sampl
. returned to Braun En~
gineering Testing
15 Laboratory.

; BPF does not indicate
standard penetration
test results since
special sampling proc-
edures were used.

.

Vi

19.5 .
SP SAND, fine to medium-grained, graTZl—
to brown with depth, wet, medium
dense to dense.
(Outwash) __41
sim
30 9636579
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LOG OF BORING

(e

PROJECT:79-687 SOIL BORINGS AND PIEZOMETER

BORING: B-108 Cont'd

(See Report and Standard Plates for evaluation and descriptive terminology.)

' INVESTIGATION LOCATION:
Various Locations
St. Louis Park, MN
" U.S. Geological Survey
ST : ' DATE:1/21 - 1/22/8;]5CALE-, 1" = 4'
ASTM Tests or Notes
Elev. |Depth [D2487] - Description of Materials BPF WL '
30__| Symbol (ASTM: D2488)
'SP SAND, fine to medium-grained, gtay-l-%- Sheet 2 of 3
to brown with depth, wet, medium |—
dense to dense. '
(Outwash) PN
[
1 -
1
47
JSP-SM ] SAND, SLIGHTLY SILTY, fine to '
. medium-grained, with a trace of
fine Gravel, reddish brown, wet, 'ég"‘
dense to very dense. \.a.g_
st (Outwash) ==
SP | SAND, fine to medium-grained, with
a trace of Gravel, gray to browm,
vet, dense to very dense. 3
3
(Outwash) 22
| 8-
el |
§0 C 2636530

. R - e

et v Sw——



LOG OF BORlNG

FW“!".!!

FROJECT :79-687 SOIL BORINGS AND PIEZOMETER

INVESTIGATION

Various Locations

St. Louis Park, MN
U.S. Geological Survey

LOCATION:

DATEi/21 - IZZZZéCALE:l" = 4"

ASTM - Tests or Notes
Elev. |Depth |D2487 Description of Materlals BPF WH
60 |Symbo} (ASTM: D2488)
: SAND, fine to medium-grained, with Sheet 3 of 3
a trace of Gravel, gray to brown,
wet, dense to very dense,
(Outwash) "85 |
: 76 “
20
66,5
PLATVILLE LIMESTONE ~ WEATHERED
68 s
69.5 PLATVILLE LIMESTONE

(See Report and Standard Plates for evaluation and descriptive terminology.)

9636521
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e | EBLRZAIIYI
0 G OF - ALy
P PROJECT:  71-53 SOIL BORDNCS ORING: ST-1
_ - Louisians Averue Exteasion LOCATION:

o - - 8t. Louis Pack, M ::' Korth of Northwest Cornes |
| encep " . oposed bridge abutment. .
La\i\‘ £ |\UIH-J ——-2593— L s

Joate: 276775 - Iscate. 1v=s*
o : Tests er Notes
Elev. [Depth Description of Moterials PF (WL
0 (ASTM: . _D2488) Page 1 cf 3
. ILL, SILTY CLAYEY SAND Penatratioa resistance
- sc 1:2 ::::gfm‘“ chunks, at the 3' depth is cot
rozen to moaist, Tepresantative due to
- E. d to soft . 7. 1 |the frozea soil comdicl.
Fi J'é . . 2 "
S rganic
' : ¥ 11‘:::\38: 2
: *{ ck to dark brown, .
. 3 ist to wag,
T (Swvazp Deposit) 2
_§ e
— Ry
c £ ganic, . _a-
’ 8t th a tracs of lhcl].s. 2 =
. "g ark olive browm,
- ist to wetl,
s (Swazp Deposit) .
.2 1
T . 2.
[y «Q
i .§ .
.&
i
]
) . . 3
. 2 .
"
Bl
]
2 | |sacple cepch-29'-30"
OoC = 33.43
. MC = 205.5%
' ND,
el, ]
s e st e
Siaclal Oucvash) )
(Contimed on folloving page) 9601593
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" .LOG OF BORING =

m}aaﬂm |

ENGHELRDG TESTG

FROJECT: - 71-53

SOIL BORINGS ~
Louisiazs Avenuc Extension
St. Louis Park, MN_

LOCATION: - -

ST=1 (cortirued)

7943

SCALE. 1"=5*

Depth
35

D2487

Symboll

Daecription of M:;erinls
< (ASTM: D2488)

DATE: 2/5/75

Tests or
ﬁ .

Notes

. Page 2 0f 3

SALD,

th a trace of gravel,
TRy, .
turbearing,
loosae,
(Glacidl Outwash) ..

.a..

ILTY SANDY CLAY,
h scme gravel,
27

1.2! to very stiff,
- |(Glacisl Till)

P

T 22

15

.

]
th soms gravel, & :
ays
terbearing,
{un desse,
Clacisl Outwash) .

———

(contizued on following page)

{16

17

9601594



#7:% L0G OF BORING . = .. |uszuusug) 97

umwcnsmr

71-S3 SOIL BORDYES G- ST-1 (econzinued)
. . louisiana Avenue Extcasion . LOCAT!ON=
St. Louls Park, MI

- 75 63_ DATE; 2/5/75 SCALE; 1"=5'

ASTM T, * | {Tests e Notes
D2487 Du:ﬂpﬂm of Moterlals PF |
Symbol (ASTM: D2488) . Page 3 of 3

. sm;md. . - } IR

.,:/

Y SAMDSTONE, .
esanish, S A2
(Clenwood romm)x .

srm. ) ¢ )
t browm, .
St. Peter romtion) . * :

41 *
ring terninated due to refusal 100} |Blows in 2"
the St. Peter Sandstone: Lt

ormation.
ter level dowvn 13° 15 dm:u
tez completion of boring. .

and_ Standard Plotes

e
[

9601595
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LOG OF BORING

RELS YLy =

L ]
DICUNEERING TESTNRG l 2 ’/7

( Sea Reg.or! ond Stam;ard Plates for evaluotion and: descriptive termindloqy.)

PROJECT: 71-S3 SOIL BORINCS

louisiana Avenue Extension
8t. louis ¥ark, Minnesota

- JLOCATION: 30' South of South~

. ST=-33

east bridge corner stake.

DATE: 3/5/78° SCALE: 1vas®
ASTH . Tests e Notes
Elev. !Oepﬂ\ D2487 Dascription of Materlals PF}V\
Smbo‘t C(ASTN: D248

PEAT sud MUCK,

PT jdark drown.to olive,
moist to wet,

(Svamp Deposit)

|30, -

(contisued on following pige.)

é

9601590




.OG OF BORING

L

ENCRTRNG TESTNG

gﬂ

PROJECT:

71-33 SOIL BORINCS

Louisizna Avenue kunﬂ.on
8t. louls fark, Minzesota

ST-53 cortinuel

LOCATION: 30' South of South=
east bridge corner stake.

7845/

Depth
30

D2487 Dsctptien of Moterials
Synbol (ASTM: 32‘088)

DATE: 3/5/75

SCALE. 1"=3°

Tests

or Notes

Page 2 of 3

MUCK, -
n olive,
vet,

(.Sua:p Deposit)

3

mediun to coarse grainaed
SP (with scme ;nvcl.“- '
slight chenical mall,

ay, vaterbearing,
cose, °

(Claciil Outwash)

49

SAND.mixed with PEAT
g [with slight chemical’smell,
ka brown, to black,
£ :
ho;c

352.5

ht ehe'.:ical saell,

25

ort ond Shnd.o}d Plates for evoluation and.: deserlptive terminology.

60

Sea K

etting vater used to clear the
Fniu‘ belov the 35~foot. dep:h.

11

(continued on following page)

9601591



ﬁ

for evalvotion ond. descriptive 'om'mm.) .

" (Sea Report and _Stonderd Plotes

LOG OF BORING

R

OQJECT: 71-53 SOIL BORINGS
louisisna Avenue Extension
$t. louis Park, Minnesota

7844 DATE.

$T=53 concinuecd

Elev.

60

Depth | p2437

ASTM

Synbol

Description of Moterials

(ASTM: D2488) ©

775 ISCALE: yuas

Tests or Notes

Page* 3 of 3

€8

SAID,
with

8P wediun to coarse grained,

soms gravel,

slightly chenical snall,
gray, wvaterbearing,
dense,

(Glaciil Outwash)

71

29

84

th

ery

to medium gra

SP |fine’ grained, '
ith 8 1ittle gravel, slight chenidaT |
TRY, L2ferbearing, loose, -3

YEY SANDY.SILT,
th a trace of gravel,

S }
linestone chun

ks;
Possibly weathered Plattville
ormation) .

Y, Va :erburin'g,

60

90

zmediately abov
__'o;nitidpl

aterbearing, very dense,
Possihbly Glenwood Formation'.
e St. Peter Sandstqne

Dol lhe,
- F:ght greenish,
-

100

ater JTevel down &' loainutes attez=00
ompletion of boring.
Jetting water used to clear the auger
below the 35-foot depth. :

blc

vs in 6"

9601592




e

-Louisisna Avenue Extension
Oxford Road to VWalker Street
$t. louis Park, luunuota

UNIQUE_ NUMBER.

VvV ur BURING ltmuvyuu:.-uur
ERING TESTING
PROJECT: 71-33 Soil Investigation QRING. $7-64 R3]

LOCATION: Ratlread C:larle=aas
Approximate Station 2+9590}‘

ASTM
Elcv Dcpﬂs D2487 Description of Materlals
0__|Svmboll _ (ASTM: D248H)
FILL, .
SAYD, slighely SILTY .
J SP | fine to medium grained, - .
> vith a little fine to medium
E gravel, . .
L3 bm. s [ 3
.g a ‘trace of cinders at 10°, o .
X3 moist to wet at 15°, -
'S vary icose
. ’ L ] -
2 . -
&
] .
S - — e . - —— -
| - -~ Lz Gravel 102 '
2l . Coazse Sand 10%
§ Mediun Sand 10Z
Fine Send 397 =~
S 4 $ity and Clay S% ... .=
3 )
i 175, | 19 .
S ] FILL, SANDY ClAY .
- ° L |with & little g:;vel. brown and 3 MC = 17.02
% 1728 22 gray, very wet, sofc
a ‘| 8AND, slightly SILTY,
medium grained, .
.E a little gravel, . - -
] sp .|gray and dark gray, 9
2 ‘{a fev lanscs of browvn clay and :
v black silty clay, - . .
. wvaterbearing, =
° kS 1oose to mediun dense
(possidbly £i11) _
K 11 .
1
. g J o - .
°© ’4 ) Cravel 72
a - - Coarse Sand I1Z% :
~ Mcdium Sand 330 i\
- 8 Fine Sand 3= -
Silc and Clay 122
Y . :
155.5 39
. continucd on rext page 9601587

WPV PAL §ge8st ¢ N -Qohn.noru
»




‘LOG OF 'BORING le AL

ENCINERRTNG TEITING

PROJECT: 72

1-33 801l Investigation
Louisians Avenue Extension
Oxford Road to VWalker Street -
$t. Louis Park, Minnesota

LOCAT!ON

7552 DATE: 3/15/13

no

' (See Report and Standord Plates for evaluation and deseriptive perm!

SCALE. 1"=5°
: AST™ lw Tests or Notes
opth | p2487 Description of Materlals PF WL
39__iSvnbo! (ASTM: _D248R) :
. . SAD, ravel &44%
coarse grained, . 15 arse Sand 27%
§P | with gravel, . diun Sand 222 :
gray, vatsrbearing, . ine Sand 6%
. (udiul dense ; y 1 ilt and Clay 1Z
Coarse Alluvium
130,0 1 84,3 . - 142,27,
. ’?.?! . N .. 16 = 48,12 >
olive, -
LI I layer of moist gray sand at 60', g - ig;?&cz
. moist - .
(Swamp Deposic)
A C = 138.5Z
17 = 33.1% .
= 28.1 pef
= 169,42
.~ = - l‘lnsz * .3. *
|19 = 65.4%
w 32,4 pef  °
= 144.8%
= 126.8%
_ |32 - 38,72
. . ' = 28.5 pcf
132.51 62 4 -~ - . - 151.9§
. WD.
. _ 'LP—Q{- slightly oﬂ.ty. .
_ +]| £ine to coarse grained, ravel 36%
+ | some gravel, . . [ 19 arse Sand 172
gTRY, . ) ' fedium Sand 302X
X . | vaterbearing, ine Sand 122
: .joediun dense . 11t and Clay SZ
125.5 |69 - ~ I _
Lr s mt'x 1y stlty, | 2 .
-eM | slightly silty,
S fine grained, . . FJ— > -
datk gray,
waterbearing, : .
wediun dense
. : bravel (474
16 Coarse Sand 4%
* : {ed{um Sand 37
*{ne Sand 467
i1t and Clay 122
115.5% 79 1 T\
continucd\-omp/ngc D ~ 9601588

L YL
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=Xy LUG OF BORING ~— . [WLwauwug™

=, . ) ENGINEERING TESTING 8 S
T: X3 .0
re. © JPROJECT: 71-53 S$oil Investigatien 2 ST=64 (contizned
Louisiana Avcaue Extension LOCATION:
, . Oxford Road to Walker Street . ) £ 4 -
‘ 8t. Louis Park, !u..nnuou . Q‘G-V. sqb -
7ﬁ62 Ioate: snsszs  [scate. y-as:
. ASTM Tests o Notes
Elev. !Dcpﬂ\ p2487 | Dascription of Materials PF .
79 {Symhol {ASTM: D243R) °
m‘n. . )
SP-5¥ | slightly siley, 3
. fine grained, gray, .
- 1 83 * vaterbearing, medium dcnge
,§ jaarer sem, :
_ .g sC a little gravel, : : . 20.> -
) gray to reddigh browmn, T r& -
g moist to wet, .. . -
ol very stiff .
2 (Glacial Till) .
& i a :
: g _ . S -hg-zssopsf _
S B _T . = 11,62 .
. é s . NPT (8
-k :
- & 96,5 | 98 . . | y
S | ~ | SANDSTONE, ST | |
— greenish vhite, 1 -10'5 bllows to penetrate 3"
. Sh-ten vet, )
5 vary dense . _ - .
L ' (St‘._ Peter Formation) . _ c
. B es.71100.8 : = ' M| s o
wn| @0 . Water level at 12' vhen measured - ~~20) brqf" t°'—’°“°u“°_z
izmediately after completion with ' .
E ) hollow-stem auger removed.
. S | | o
. 3* |
. O
. ® v
" ' ]
] /ﬂ,..
7 _
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February, 1974



St dhinbeinhatd ol ne atiadnbbess

= |. At o it S [WEC VIS
_ SOl eXPLORSTON 33
: a [-- 20 o 2,
o8 no. 20070 s Vo 4 ioaormestmoamano. 15
‘ movscr _ PROPOSED STORM SEVER AND HOL uo;_.gms POND - ST LOUIS PARK, g;ggg%g;é
oc:'m mmg: MATERIAL um‘c SAMPLE I.ADOGAYN:T!STS
¥iET | [~suRrACE LLtvATION w jwinofree] w| ot o
=g FILL, & mixture of SAND, SILTY SAND |\ 1 lss
and CLAYEY SAND, a little gravel, dart
‘ brown and brown, frozen to 1'
' ' 4 21Ss
. N 4 X )
PEAT, fine fibrous. black, wet SWAMP
(rt) DEPOSIT 2 3lss
7 w .
MUCK, black, soft -
o (Pt) 2 4]|ss
ﬂ SAND, medium to coarse grained, some [COARSE
; gravel, grayish brown to brown, water:ALLUVIUM 10 5SS
: bearing, medium dense to loose to .
‘ medium dense, a few lenses of silty
sand .
| ‘ (sP) 9 6]ss
| ‘ 6 7. SS
‘ 10 8|ss
. 22
P | End of Boring
: vnﬁnmmmmn - stanr__2-18-74 eou'-«.!.u Z__IB;M_
a Joae | vmm | AR | Gebre | Goom | sanioowmd | Tivee |uenoo 34 HSA 0 - 19%° |0-3—i°—J
(2-181°3:40] 22" | 19§ . 8 I
j 2-18 | 3:55] 227 | None | - 7' R 9501737



TR Y

b

oden, dvinSantegmias Anotmmatmars - oo
20070 1 = 4 18
..M,_-,—rmrmmmb HOLDING FUNU—S'I'TUUTS'PARK HINNESOTA
“,,,.. DESCRIPTION OF MATERIAL QEOLOGIC SAMPLE LABOAATORY TESTS
PEET §SURrACE ELEVATION 1725.8° ORIGIN N |wminolrve]l wi o ':"f. ou
PEAT, fine fibrous, black, frozen to |SWANP 1 1lss
%' then wet DEPOSIT
. (pt) s
2 21Ss
&5
MUCK, gray, soft
(Pt) /%! 3|SS
".
2 41SS
1 5|SS
2 6]SS
14 '
ORGANIC SILTY CLAY, gray, medium '
(oL) 5 718SS
18
SAND, medium gnincd. some gravel, COARSE
gray, waterbearing. very loose to ALLUVIUM
loose
! (SP) 4 81|SS
: ..
8 g91|SsS
27 — i
End of Boring .
‘WATER LEVEL MEASUREMENTS stanr_2-18-74 coumerg 2-18-74 |
care | ve | M | caama | caven | poene | WP fuenoo 3% HSA 0' - 244’ |e 2:20
[2-18 | 2:20] 27° [ 2 245' - 1 7 - L ;
- 2_;35 _27' None ] ) [ | 2'. Sbi ”?:m *
) - _ » N -

-



’ .-th'.ﬁ.-—'--.-. - d

MY X R RRRERRR R

m—
SOII.EXPI.DREUOI‘I q..l
JO8 NO. ___ZQQZQ____wm_l___A__movmmno 12 '
"m DESCRIPT! IONQLMAM G30LOGIC SAMMLE LABORATORY. TESTS
rFEY r”'wlll-l’”mﬂ" 176.12: ORIGIN w |mno]rvee] w | o :—t ou
PEAT, fine fibrous, black, frozen to |SWAMP 1 11 ss
)’ then wet DEPOSIT
(Pt) ' !
2 218s
/1! 3{Ss
2 alss] ™
9
BOG LIME, 1ight gray, soft
(OL~0H) Tig 51SS
1
SAND, medium to coarse grained, some |COARSE
gravel, grayish brown to brown, watertALLUVIUM 7 6! ss
bearing. Toose to med{um dense, 2
few lenses of c'laye.y sand below 24'
(sP) .
_10 718S
12 81|SS
26 N 9SS
gnd of Boring
WATER LEVEL MEASURENENTS stanr_2=18-74  coumere _2__1§_7_4__
DaTE e | SOSWO | BN | Kew BALED DEPTHS wary |uwemoo Ik HSA 0' - 24%' l J1:45 |
2-18 1T1:451 267 1 241’ - ' 3
1 2-18 112:00] 26° None 2 950_]_.238__




Job No 20070

BORING SAMPLE SAMPLE
NUMBER DESCRIPTION DEPTH
s Water 25’

5 Soil 20'-21"
S Soil 40'-41"
5 Soil 60'-61"
13 Water 35!
13 Soil 20'-21"
13 Sbil 45'-46"
13 Soil S0'-51"
3,7, 9, Soil 0'-9'
13 & 14

16 § 17 Soil 0'-8'
16 Soil 20'-21"
(Bag) 100% Soil.

(Bag) ~ 50% So0il-50% Creosote
(Bag) 100% Creosote

*None detected. Test sensitive to concentration of more

than 0.01 mg/1

o

SAMPLE
ELEVATION

152.3
156.3-157.3
136.3-137.3
116.3-117,3
142.8

'156.8-157.8

131.8-132,8
126.8-127.8
Above 168

Above 168

154.8-155.8

CHEMICAL TEST RESULTS

.CHEMICAL CONCENTRATIONS (mg/1)

. PHENOLS

7.3
N.D.*
N.D,*
N.D.*
25.5
6.3
15.5
5.8
91.4

1.3
N.D,*

. N.D.*

1.9

16,3

119,034

39601740

95

OIL, GREASE,
& PARAFFIN
4685 b
150'emg /A; 3230 |¢
160 ®- B3 P
160 I35
5138 Y
272 Mo .
27,000 90 j’
2216 /’5"' »
115,000
1265 # 1
872 <50 T -
21,795 |
39,614
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CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES
ASTM Designation: D 2487 - 89 AND D 2488 - 69

Attorberg limits below

**A” line or P.i. 1838 | Arerberg limits plot-
than 4 _ ting mn hatched area
are dorderline ciassifi-

Atterberg limits above | S2tiOnS requiring use

o Silry sands, sand-silt mix-
: tres

(Unified Soil Classification System)
" Group .
sjor divisions symbols Typical names Classification criterie
- | weligraded gravels ang o | Cu B2 oreater than 4:
] s Gw gravel-aand mixtures. lmlo _ 2
] 1 or no fines Cys ;{220 bherwsen 1 and 3
2 z E 10 2040
* é- Poorly groded gravels and _‘:’3 - .
e| © GP gravel-sand mixtures. tittle = ® | Not meeting both criteria for GW
2 g or no fines gRes
'2 é" § $ Sitey 1. oravel-sand- 2 5 z é 3 Arwarberg limits below |
2 EE = GM ."tﬁm'w . grave s :-'! g. 3 ;‘:“"‘lino or P.l. less 'A.mg limits plot-
gl 28 3 B3 ik o bardaring CuRe
(1] 154
o . . o o o .. H H'H
§z° § '§ GC Clayeygravels. gravel- § L A:’“{’ lum:ismw:v'o :'&z?mﬁ"‘ use
' i B 3 sand-clay mixtures co areater ;’:‘m 7 -1
A 3 L] L) .
5% . 2.8 Dso &
E'i Ioill_-guhd -a;gls'md ora- EE |- 3 Cys mwmcrm 2
EE g sw :‘ong sands, little or no 57'. Coz D302 oy 1end3
o§ ¢ g § E 2" BioxDeo
o g : §x % :
§ I Poorly grededsandsand | 8 § Z 8
: <l © sP gravelly sands. litleorno | = , 8 ) Not meeting both criteria for SW
3 - fines ] ﬁ 823 DN
§us Sgkts
: L
. B
g il £
8i:
[

More than 50% of comrse fraction

Sands with linos

m TS T

sc | Clavey sands. sand-cley | “ar fine with P.p.-| of dual symbols
| mixtures greater than 7
: inorgenic silts. very fine Plasticity Chert
t £ ‘ML pands. rock flour. silty or 60 1 I I T T T
s : clayey fine sands For classi fication of line grained
E -3 80iis and fine fraction of coarse- )
] § Inorpni;' clays of lo.:.' :o §0}— Brained soils.
medium plasticity. gravelly Attrberg Limits plotting in -
BE c cloys. sandy clays. silty hatched ares are dorderiine CH
r a8s clays. lean clays classifications requiring use of /|
2 @ x = 40t~ dusl symbols. _ /
@ g g ~ Ovganic silts and organic '§ Equation of A-line:
=8 S OL | silty cloys of low plasticity | P150.73 (LL -20) /
8 ; 3 %
E 4 - R
3 5 inorganic silts, micacsous | € . ‘/ OH and MM
=3 MH | or distomacsous fine sends |& .
- an o
;g_ § or silts. elastic silts 20
Be :‘f ' a
4 &
< < Inorganic clays of high 1ol /|
z 3 E CH plasticity. fat clays 1 7
3 £E ,"‘c.-u.‘$v M.TﬂOL
3 SE 4
: h Orgonic clays of mediim to o
: o | mom prasticity © W0 20 30 40 850 60 720 80 90 100
-
Laid imt 9601742
o
-;‘Eg Peat. muck and Sther hld\ly
T8 8 h orgenic soils - .*84  on the material passing the 3 in. (76 mm) sieve.
i ]
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SOOI 2XAL0AIUON _ ' '
08 NO. 21160 vernca scace 1" = 4! LOG OF TESTBOANGNO._ 21
m«wﬂm_mwg;ﬁ_wmﬂmu&_———* ,
DEFTH DESCAIPTION OF MATERIAL iwut LABORATORY TESTS |
rikr | T ounrace mevamon _178.72' St owoaic N mpovEf W o o
FILL, mostly CONCRETE, grayish brown FILL '
_ 1] HS4
% 3 2] ss
PEAT, fine fidrous, black and dark
brown, wet SWANP
’ DEPOSIT
L0 N | |.3]ss
. | - wl | ss
[CIAYEY STLT, 4 FINE. 5| ss}
o » BTy, 30Tt (emy) | AL '
SAND, mostly medium grained, a :
little gravel, brown, waterbearing, COARSE 8 6| S5} M.A.
loose to medium dense ALLUVIUM
: (SP-SM) 14 7| ss
14
SAND, medi= to coarse grained, -
with gravel, brown, waterbearing, 14 8]ss M.A.
medium dense to very dense to
dense
(sP)
16 3 oo o=
1
33 oo =-
2 |—m————— e — — o ———
Continued on next page
6?1758
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SO0 eXPLORSLION ”(/
CENTIGTrW
JOB NO. 21160 VERTICAL SCALE 1" = 4! Ltog oF TesTsoAanu No. .21 Cone
PROJECT -
o DESCRIFTION OF MATERIAL SAMPLE |  LABORATORY TESTS
PEET % Jwivojrvel wi o || o
-0
23 91SS
32
End of Boring
_ t
1* No measurement recorded due to
presence of drilling fluid.
L}

. WATER LEVEL MEASUREMENTS srany 12-12-74 cousere 12-13-74 |
e | e | OSSP | G | WEY | swsoons | TNI |uenoo 34 HSA 00 - 20k o 10:45
[ 12-131 o9:30f 13%' | ot | 1p¢ ® 24 D.M. 9%' - 294"
-l:- ; 32° 29%" ® *
t-d2-131 11: 051 32° _None © . ————————gE0T759
L : » CREW CHIEF White



%_

ik.'1&!‘2&F't=F?edlleu!-¢u-_4-

SOl exXHLoR2aton .- / /b’
. COmBarys;
Joswo. 21160 vermicaL scas 1 = 4 LOG OF TEST BORING NO._ ___ 22 '
OEPTN DESCRIPTION OF MATERIAL BAMPLE LABORATORY TESTS
segr | §suarace mevamion 179,44 aondxe ¥ fmnoJTveE] W] 06 ] &£ | Ov
FILL, mixture of SILTY SAND and FILL 5
SAND, a little gravel, black and 118
5 brown, frozen to 0.2’ 2] ss
g PEAT, fine fibrous, black and dark SWAMP 3 13]1ss
4 |brown, moist, a few lenses of sand (P{)DEPOSIT
SAND, medium grained, a little gravel \d
brown and gray, moist to 7' then COARSE - 6 4| ss
waterbearing, loose to medium dense, | ALLUVIWM
a few lenses of black silty sand “V' s|ss
9 6{ SS ‘“
9 L™ (SP-SM)
SAND, medium grained, a little
gravel, brown, waterbearing, loose 9 -
to medium dense, & few lenses of
silty sand ’
8 718Ss M.A.
(spP) '
4 8}SS
9 9SS
23 —
SANDY CLAY, gray, soft MIXED
! (CL) ALLWVIUM 1d ss J
25 1}
8 11 sS
SAND, medium to coarse grained, a
little gravel, brown, waterbearing,
loose to dense :
« (SP)
8 od we
56 | — - o 12 - 13 SS
Continued on mext page =~ |~~~ T T '
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SONL eXALOR\UION . / /6
COTeary
21160 o VENTICAL SCALE " = 4 LOG OF TEST 80RMG NO. 22 Cont .
'€ T I - 1S
DESCRIPTION OF MATERIAL GEOLOGIC - SAMPLE LABORATORY TESTS Ou
ORIGIN N wowo TVt w p L o
14 1 Ss .
17 1 SS
), medium grained, a little | _ | m
rel, brown, waterbearing, '
ijum dense to dense ' 15 1 SS
, sp) |
15 1l SS
)

* rilling fluid wash sample

** No measurement recorded due to i
[ sence of @rilling fluid :
18 1 ss ;
3 .
: |
L..YEY SAND, s little gravel, _ . !
raddish brown, very stiff . +  TILL : :
! I.
. (sC) ) 36 l SS i

\ gray ' -

' LIMESTONE I | h2-2

WATER LEVEL MEASUREMENTS " sraav__-12-13-74 covmeny 12-16-74 | @£
me  CETES ORI EM  moens YT wmeo 3k HSA 0°.- 44k |e 10735 ] 1764

|
|

. ' ' ' - ' D.M. 9% . 65.1!

o

o v . 9601761

CRTN SnEF White
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g | SO EXPLORSUON Y
CEXTarw
. Joewo._____21160 vermcaLseat 1" = 4! LOG OF TEST DORING NO. 27
bl | mescFRoress STw wATE Fos - o7 UOUS paRK T
Y ogpTnt m”“‘xf!ﬂl‘t Gsomxc SAMMLE LABOAATOAY TESTS
t ‘ 'a' r SURFACE ELEVATION m‘ ORIGIN ~ “L[NO el w o :_t Cu
,! FILL, mostly GRAVEL, brown | FILL 2 1| ss
i ' . 14 b O Ty CIRYEY SARU, T TIEET | 21ss
, 23 Lgravel, black v o
| 8 SS
FILL, mixture of SAND and SILTY SAND,
a trace of gravel, dbrown, water in
£i1l below 12' 9 4|ss
9 si{ssl-
5 61|SS
4 718S
154 ' % 8]ss
MUCK, black, soft SWAMP
(rFt)
- | ~ | DEPOSIT olss
18 7 10 ss
SAND, medium grained, a little COARSE
gravel, gray, waterbearing, loose ALLUVIUM
7 11 8§
(sp)
24
SAND, coarse grained, with gravel,
brown, waterbearing, dense to 16 12 Ss
medium dense .
(sP) ' .
* No measurement recorded due to ' : .
presence of drilling fluid. ; e I
: ' 113 ===l .
WATER LEVEL MEASUREMENTS _|sranr__12-13-T4 . coumere 12-13-
o | v | S | ST | SN | swwowne | W urnoo 3k HSA 0' - 19y o 3:C
-12-1371 1:50| 134' 12 | 13! w_ 12 D.M. 194" - 29
12-13] 2:101 19%' 17! 18! ©__. 18" | .
112-13] 3:00) 32°' 19" . L S— 96501766
12-13] s:20] 32 None sy * _ Jowscur Chermak




SON eXPLORStION . ) / 02
comeery }
JOB NO. __21160 venmcaLscae 17 o 4! LOG OF TEST BOAING NO. ____28
:
= DESCRIPTION OF MATERIAL : l SAMPLE LABORATORY TESTS
oEPTH GEOLOGIC
royy | omeacemevamon __182.79' | “gpogyy v ofwmpnolree] w o [T o
FILL, mostly SILTY SAND, a little 6 1]ss
gravel, dazk guy:lsh brwn. frozen FILL
to 0.2' . . .
o 6 2 1SS i
4]1 -
FILL, mixture of SAND and SILTY v 3 |ss
SAND, a trace of gravel, brown, _
water in £ill below Sk' =
' 6 a|ss |~
\d
3 51{Ss
7 6-18S
14 SHANP
15 {PEAT, black, wet (pPt) DEROSIT | . : :z
SAND, medium to coarse grained, s
lizzle gravel, gray, waterbearing, COARSE
loose to medium dense ALLUVIUM
(sP)
8 9 {SS
15 10| Ss
* No measurement recorded due to :
presence of drilling fluid. \ -
- 1 9. 11} ss
132 I rraarmmeny
WATER LEVEL MEASUREMENTS ) o _{staar. 12-16-74 cnuaﬂ!&
oare | mue | %P | me | 2 | ancoorms | WY lumpo Sy HSA 00 - 9 jo 2:S
12-16] 1:05] 11k' L' ] okts ® 9kt D.M. 9k' - 294!
12-161 2:50}) 32°' it ‘o * :
12-16] 3:00] 32' | None » . _9601767
_ . . ' " CREN STF White
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REPORT OF TESTS OF SOIL -
PROJECT: PROPOSED STORM WATER PONDS
- ST. LOUIS PARK, MINNESOTA
REPORTED TO: City of St. Louis Par)
LABORATORY NUMBER: 21160

BORING NUMBER: 19 20 21
SAMPLE NUMBER: 6 8 6
Depth Sample Taken (Ft.) 12%-13% 20-21 10-11
Classification (ASTM: D 2487-69) SP sp SP-SM
Description (ASTM: D 2488-69) Sand, Sand, Sand,
. mostly mostly rostly
medium mediwn medaum

grained grained grained
MECHANICAL ANALYSIS:
Dry Weight of Total Sample (grams) 180 180 - 180
Based cn Total Sample:
Gravel - & (On 84) - 24 4 26

Basec on -*4 Matecial

Sand - % (¥4 - 010) ' 22 10 19
(720 - #40) 55 - 62 43

(#40 - #100) 16 25 27

, . (#00 - #200) - 2 1 3
Fines - % (¥200 Down) 3 2 8

9601768

SOl exXrLoR3TIoN
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REPORT OF TESTS OF SOILS
PROJECT: PROPOSED STORM WATER PONDS
ST. LOUIS PARK, MINNESOTA
‘REPORTED TO: City of St. louis Park . ~ . .
LABORATORY NUMBER: 21160 ' ' o
BORING NUMBER: ' 21 : 22 23
SAMPLE NIMBER: - 8 7 6
‘I
Depth Sample Taken (Ft.) 15-16 125-13% 9-10
Classification (ASTM: D 2487-69) sp SP-SM SM
Description (ASTM: D 2488-69) Sand, Sand, - Silty Sand,
medium to medium fine o0
coarse to fine medium
grained grained grained
MECHANICAL ANALYSIS:
Dry Weight of Total Sample (grams) 270 290 140
Based on Total Sample:
Gravel - %  (On #4) 37 19 1
Based on -#4 Material
Sand - § (84 - #10) 30 16 ?
’ (710 - #40) 50 43 30
(#40 - #100) 13 21 34
: (#100 - #200) | 2 5 )
Fines - % (0_200 Down) 5 15 20
9601769

SO EeXPLORSToN
. : . COXT—rw




s SAMLIN I,  toitss cpSllet atn O i, * W oudP

T - T e v i il i Bl W

REPORT OF TESTS OF SOIL

PROJECT: PROPOSED STORM WATER PONDS
.. ST. LOUIS PARK, MINNESOTA

REPORTED TO: City of St. Louis Park -

LABORATORY NUMBER: 21160

BORING NUMBER: 24
SAMPLE NUHB_ER: -
Depth Sample Taken (Ft.) 7is-83¢
Classification (ASTM: D 2487-69) M
Description (ASTM: D 2488-69) Silty Sand,
£ine to
mediun
! grained
MECHANICAL ANALYSIS:
Dry Weight of Total Sample (grams) 190
Based - Total Sample: .
Gravel - & (On #4) 14
Based on -#4 Material
Saad - & (84 - 110) 9
. - (#10 ~ 240) 49
(240 - #100) 24
. (#100 - #200) 3
Fines -.% (7200 Down) 15
SO eXPLOoR3NON
: «on »
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24

9 -
12%-13

sp

Sand, mostly

mediun
grained

190

9601770
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CHEMICAL TEST RESULTS

PROJECT: Proposed Stomm Water Ponds
St Louis Park, Minnesota

REPORTED TO: City of St Louis Park
LABORATORY NUMBER: 21160 '

CHEMICAL CONCENTRATIONS (mg/1)

126

OIL, GREASE
& PARAFFIN
1280
390
310
: « 5
742 g9z00 6.6
2170 4§30 21
4190 %0 L2
5630
346
28000 .
3420 +
9601771

BORING SAMPLE SAVPLE SAMPLE :
NUMBER  DESCRIPTION  DEPTH ELEVATION PHENOLS
. 19 Soil k-1i 181.0' 0.1*
19 Soil 2-3%'  179.0° 0.4
- 19 Soil 10-11° 171.5¢ 0.1"
;20 Soil - 2)5-3)¢° 178.3" 0.1
i 20 Soil 7i- B 173.3¢ 0.2
20 Soil 124-13%'  168.3' 29
21 Soil = S5-6' 173.2" 0.3
22 Soil . Ti-Bly' 171.4° 0.2
23 Soil -1t  173.8! 1.4
24 Soil 5-6* 170.6" 0.3
*Less than
SO 2XPLORBUON
: oon »
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GENERAL NOTES

17

. DRILLING & SAMPLING SYMBOLS . LABORATORY TEST SYMBOLS
SoL OEFNITION sYEsoL DEFINITION
C.S. Continuous Sampling w Moisture content -~ percent of dry weight
P.D. 2-3/8°° Pipe Dril} v D Dry density-rounds per aublc foot
€.0. Clesnout Tube . Liquid and plastic limits determinad in
N HSA 3U°° 1.D. Hollow Stem Auger sccorriance with ASTM D 423 and D 424
SFA 4°° Disrwter Flight Auger G Unconflined compressive strength-prunds prr
SPA @°° Diameter Flight Auger . sqrare foot in accordance with ASTMD 2166-65
Mme 2%’ Casing .
e 4" Casing {Additions! insertions in Qu column
B, Oritting Mud Penetrometer
J.W. Jot Woter ﬂ Torvene revdi Icmu_”w.ﬂ:.“.qﬂ 20y foat
WA Hand Augar ing-tons‘square foot
ne Size NX Cas! G Speeific gravity - ASTM D 854-58
* e s $heinkage limit - ASTM D 427-81
&xC Size BX Casing pH Hydrogen lon content-meter method
axc “m.nnu)-m m-u_:o Samole [ Organic contant-combustion method
s -D. Split Spoon MA.° Grain size ansiysis
L4 ».“ ._.Z.a Wotl Tube Sample [ - One dimensiona} consolidation
n 3’* Thin Wil Tube Sample Oc Triaxis! compression
*Soe attached dat shest and/or graph
WATER LEVEL
svsoL - W
Water levels shown on the boring logs are the levels measured in the borings st the time
and under the conditions indicatsd. In sand. the indicamd jeve!ls can be considered
reliable ground water levels. In clay soil, it is not possible to detarmine the ground
watsr jeve! within the normal scope of a test boring .:cou:o-;: !6.!133 lonses
or layers of more pervious waterbesring soil are present and then .ﬂdv!_onan:l
may bs necessary to reach equilibrium. Thersfore, the position of the leve! symdo!
for colwsive or mixed texture 8cils mey not indicate the true level of 035&122
wmbla. Tne pvailsblis water level information Is given at the bottom of the
DESCRIPTIVE TERMINCLOGY
DENSITY ~ CONSISTENCY
TERM “N°° VALUE TN **N** VALUE
Very loose 0-4 Soft o4
Loose 88 Meodium 88
Msdium Dense 9-18 Rathar Stif! 918
Dense 16-39 Seiff 168-30
Very Derse *Over 30 Very Suf! Over 30

. Standard “N°* Penetration: Biows per foot of & 140 pound hammer falling 30 inches on 8 2 inch OD split spoon.

64704

RELATIVE PROPORTIONS
TERM e RANGE
Trace 0-5%
A Little 5-18%
Some 15-30%
With 30-50%
: PARTICLE SIZES
Souiders Ovar 3’
Grave!
Coarse. ®°-3°
Fine [ 1 1o e
Sand :
Coorse. 84-110
Medium #10-440
Fine #40-#200
$ilt and Clay Determinad by plaaticity

Nots: Sieve sizes shown are U.S. Standard

Qt:un.! stics

3601772
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CLASSIFICATION OF SOILS FOR ENGINEB!NG PURPOSES
ASTM Designstion: D 2437 - 69 AND D 2488 - 69
{Unified Soi! Clsssification Systom)

P

Major divisions | SroP Tyvicel nomes Claasification eriteria
- Well-graded gravels and o | Cu* B2 crentar than 4:
S - GW graval-sand mixtures. littlg S 2 R
! " o¢ o fines * gg - Cgn 0390 potween 1 ahd 3
z ‘ i ox Q
) § Poorly graded gravels end .23
1. s' 3] Gr vonlr-und mixtures, little & 8 s 3 | Notmesting both criteria for Gw .
1 é'& 5 § ' 's 53 § % Atterberg limits below
Silty gravels, gravelgand- | = a0 U § E | Atteroerg limi
-; §'§ = GM .u:vmi“,.. grove LR EE | A" line or Pl less | Aerberg 1imits plot-
5 &) £ }; = 3 g than 4 ' ting in hatched area
'§ e} 3 200w - are bofdcrlinl; classifi-
=8 = st imi cations e
32 8 % | oc | Claveversvels. gavel- g ol AR | of cual symeals
i § g sand-clay mixtures e oo greater than 7 _
-ai ' TER s D80 grenter then &
B3 _ Well-graded sands and gre- | B £ L= Do STeater :
8% § ” W velly sands. little or no - c (D30)?
gg -§ g fines gggg 2* B pe; Doeen 1 and 3
- - « @ "
E 5 _§ Poorly graded sands and § g_ 5 8
° g'i (&) sP ?!lv.|lv sands, litle orno | S 0 2 '; Not meeting both criteria for SW
g ald" ines E i a S
Ezg ’ | X © ; z g A ! !
. , L s ttarberg limits below :
sg -E St i::z sands. sand-gilt mix- E g g A line or P.l. less A limits ﬂot-
v B E s - then 4 ting in hatched area
¢ B 3 g I - are borderline classifi-
« 0 - cations requiring use
. Atterberg limits above
] § i $C C!ayq sands. sand-clay “A" fine with P.. of dual symbols
. p-4 mixtures Qreater than 7.
: Inprgonic silts. very fine Plasticity Chant
4 ML sands. rock flour, silty or 60 | 1 ) | ™1
2 clayey fine sands For classification of fine-grained
2‘ 8 80ils 8. fine fraction of coarse-
T § inorganic clays of lav o 50{— grained soils.
1S CL | ‘Trwum plasticity. grovelly Attrberg Limits plottingin | /
z e d"f" 'm"""c"'. "V - By hatched area are dorderline
'2 2=z ays. 4 " ::‘a?mcm'ons requiring usa of
b aE x = B W 8. . 7
hy g Organic silts and organic '§ Equation of A-line: ,
_,_.§_ & oL silty clays of low plasticity 'z'_ Pi 20.73 {LL -20) \ /
ig_ B 30 —
o § ' Inorganic silts. micaceous | & \\‘/ OH and ]
] 5 M or distomacsous fine sands |& Y _
 BE ;2 or silts, slastic silty 20 )
2
=8 . a
“ z .3 inorganic clays of high 10 . : /
5 : g CH plasticity, tat cleys : ;___
8l 2% o e o
h= .
® Organic cleys of medium to. 0 - T
g OH high plasticity 0 10 20 30 4 80 60 70 B0 90 100
£
- Liquid Limit B
Z2= p | PRot muck ind othor mighly . 9601 7+8—
-255 organic soils *Basad on the material passing the 3 in. (76 mm) sieve.

O {70-a)




HICKOK REPORT
Boring Nos. 4,6,7
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JORDAN FORMAT | ON

O————

The Jordan formation is a loosely cemented medium to
.coarse grained, white sandstone, Average thickness in the
St, Louis Park area is 80 - 100 ft, The coarseness of gréjn .
and uniférmity of grain size make the Jordan formation an

excellent aquifer.

To some extent the horizontal migration of phenols in the
Jordan resembles that in the St. Pater geologic formation,
Phenol concentrations ﬁegrease with di;;ance from the source
andalso up gradient. The high phenol content of municipal well
No..6 is believed due to its location with reference to the low
lying land surrounding Minnehaha Creek., Surface water containing .
phenolic compounds_draining'from'the vicinity of Highway 7 toward ‘
Minnehaha Creek could have caused a- source of phenols to be
located near well No. 6. Therefore, subsurface travel time has
been decreased ond the phenol concentrations observed are higher.
than would otherwise be anticipated. | o

The general pattern of vertical and horizontal migration of
phenol comﬁounds is complicated by the existence of ‘numerous
fissures and solution cavities in the Shakopee formation overlying
the Jordan Sandétone. Numerous wells which'penetrate the ggologjc
formations above the Jordan, including the Shakopee formation,
l} improperly constructed could serve as conduits for vertical
migration of phenols,

Evidence of contamination at depth is shown_ in tﬁe area near

29th Street abd Idaho Avenue. In this area the results indicaté

| that the St, Peter and Jordan fofmations cphtain concentrations of

phenols in near ‘equal amounts.

“15- . 8402870



) " HINGKLEY FORMATION
The Hinckley formation is a coaése to fine, yellowish
- to pink sandétone; Average thickness in the St, Louis Park
area is 120 ft, » |
A trace of phenols was found éo be present in municipal
viell No. 11 which penetrates the Hinékléy formation. Due to
location, less than 100 ft, from municipal wells 1, 2, and 3
which are open }o the St, Peter formétion, it is believed that’
" leakage could be.respon;ible for the presence of this trace
of'ﬁhenols; A sample from well No. 12 also contained a trace )
of phenols, Municipal well No, 6 located 200 ft.'distang,
may be responsible-for the phénol due to vertical leakage.

It is recommended that further investigations be made to

determine the source of these phenols.

- (2,
v -~
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CONCLUS [ONS

/1.

3.

5.

7.

The chemical process wastes such as those discharged
by the Republic Crcosoting Company contain phenols,
Phenol ic compounds have penetrated to the glacial
drift, St, Peter, Shakopee and Jordan geologic
formations in the vicinity of St, Louis Park,

The city wells sampled have phenoi concentrations above
the upper limits set by the U.S. Public Health Service,
Ground water contaminated by phenolic compounds is.
objectionable and potentially a health hazard, Con-
centrations of phenol in excess of 0.001 mg/1 can be
undesirable to the faste and mayfbe.harﬁfu} ‘to health,
(Anon., "Drinking Water Standards," Title 42 - Public
Health; Chap;. 1 ~ Public Health Service, Depertrent of
Health Education and Welfare, Part 72 - lnters;ate
Quarantune Federal Register 2152 (March 6, 1962),

Phenols have been'identjfigd in munipipal and commercial

‘wells at distances of 8,000 ft. from the creosote plant,

The glacial drift is primariiy utilized for comestic
wells in the St, Louis Park area. The majority of the
shallow private wells in the glacial drift in the vicinity '

of the creosote plant have been abandoned.

. The St, Peter, Jordan and Hinckley formations are the

principal aquifers for St. Louis Park municipal and
commercial wells, | .

The observed movement of gfound water in the vicinity

of St Louis Par& is in the same Eaaterly direction as
reguonal grourd-water rovement In some areas thp movemant

is controlled by local pumaing wells:

a7 . 2a02872



°.

The bio&egredation of phenols under anaerobic conditions
is not fully understood., Research of”pﬁolic documents

to date has not proven helpful in providing an evaluation
of analysis techniques or in estimation of the bio-
degredation features of phenolic compounds.

The ground-water control program initiated. should be
considered one gf.coﬁtinqing investigationl .Geologic
and hydrologic subsurface informﬁtioq is lacking in

many locations in St. Louls Park, This information

is needed to document travel of ground-watér contamin-

ants,
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Contingent Actions for Contaminated Materials

It is possible that soils contaminated with coal tar materials will be
encountered during the drilling of soil borings. It is likely, however, that
any contaminated soils will be thoroughly weathered, hence, it is unlikely that
volatile or "runny" coal tar wastes or contamination will be encountered.

If any coal tar wastes or contaminated soils are encountered during the
drilling of soil borings, the Engineer or his representative will determine if
the material is capable of being 1eft at the site based on the following visual
determination: '

Excavated material containing creosote or coal tar constituents may be
used as backfill material if the material is not visually polluted and
does not have a noticeable odor of creosote or coal tar.

Material capable of being left at the site will be replaced in approximately
its original location and covered with at least twelve inches of clean soil
before final grading. Any contaminated soils that are not suitable for
backfilling will be stockpiled at a temporary storage facility between West
Lake Street and Highway 7 (see Figure I) until all of the work required for the
well construction has been completed. The stockpiled material will then be
disposed of in accordance with all applicable state and federal regulations at
a RCRA hazardous waste treatment/storage/disposal (TSD) facility legally
permitted to accept the material and approved by the Environmental Protection
Agency and Minnesota Pollution Control Agency. The City will be responsible
for said disposal activities. ' ,

The temporary storage facility is an area 100 feet by 100 feet surrounded by an
eight-foot chain 1ink fence with silt screening at the bottom (see Figure I).
The facility is located in a large open field on fi11 material placed in a bog
area that used to receive the wastewater discharge from the former Republic
creosoting plant on the Site. The temporary storage facility has adequate
capacity to handle the maximum amount of contaminated materials that could be
generated during the work described in these project specifications. Any
contaminated materials stockpiled in the temporary storage facility will be
covered with an impervious barrier and the two gates will be kept locked at all
times, except when material is being added to or removed from the stockpile.

Groundwater and drilling fluids generated during the drilling of sofl borings
will be classified as contaminated if the water exhibits a discernible oil
sheen or oil phase. Contaminated water will be pumped to the sanitary sewer if
it contains less than ten percent organic material. Estimates of flow rate,
disposal volume and water quality will be established and the Metropolitan
Waste Control Commission (MWCC) will be informed before the discharge to the
sanitary sewer if the estimated flow exceeds 150 gallons per workday.
Contaminated 1iquids containing more than ten percent organic material or
failing to receive MWCC approval for discharge will be disposed of in
accordance with all applicable local, state and federal rules and regulations
and Part T of the Consent Decree. Uncontaminated water will be disposed of in
the storm sewer or by other means acceptable to the City of St. Louis Park.

-1 -



Any use of the temporary storage facility for contaminated soil boring
equipment or materials will be as described above for contaminated soils.

The City will be responsible for keeping the Environmental Protection Agency,
Minnesota Pollution Control Agency and Reilly Tar & Chemical Corporation
informed of all significant actions involving excavation and disposal of
contaminated soils and use of the temporary storage facility. A1l actions,
decisions and communications by the City, Environmental Protection Agency,
Minnesota Pollution Control Agency, and Reflly in dealing with contaminated
-soils will be in accordance with and subject to the provisions of Parts I, J,
and 0 of the Consent Decree in the Reilly settlement.

w/contact



'FIGURE |

TEMPORARY STORAGE FACILITY
- FOR
CONTAMINATED MATERIAL






